Introduction {#S0001}
============

Unexpected, and often life-threatening, events might occur at any stage of pregnancy, during the antepartum, intrapartum, and postpartum periods. Maternal death is a global issue of great concern. The World Health Organization (WHO) reported approximately 99% of them occur in developing regions, with Sub-Saharan Africa (66%) and Southern Asia (22%) accounting for 88% of the global burden of maternal death.[@CIT0001]

Reducing the maternal mortality ratio is one of the United Nations Sustainable Development Goals. Most maternal deaths are preventable with appropriate management and care with the assistance of a skilled birth attendant.[@CIT0002] Birth preparedness and complication readiness (BPCR) is an important strategy in accomplishing these goals. There is clear evidence that BPCR interventions are effective in reducing maternal and neonatal mortality.[@CIT0003] Additionally, WHO has strongly recommended BPCR to increase the use of skilled care and the timely use of health-care facilities for obstetric and newborn complications.[@CIT0004]

BPCR consists of understanding the process and complications of pregnancy, establishing a financial plan for delivery, and decision-making in emergency conditions. In addition, birth preparedness is also preparing for giving birth with a skilled provider, which minimizes maternal morbidities and mortality.[@CIT0005]--[@CIT0007] The Maternal and Neonatal Health Program of the John Hopkins Program for International Education in Gynecology and Obstetrics (JHPIEGO) developed the BPCR matrix, which is a standard set of indicators that could be used across countries. The questionnaire for individual-level BPCR consisted of 9 indicators. The pregnant women who fulfilled at least four BPCR practices were defined as good BPCR.[@CIT0005],[@CIT0006]

Many BPCR studies have been conducted in developing countries such as Sudan, Ethiopia, India, Nigeria, Tanzania and Ghana. Moreover, there have been few studies in urban areas; most of the earlier published investigations were conducted in rural or peri-urban areas where there are differences in health-care settings, socioeconomic status and cultural conditions compared to urban areas.[@CIT0003],[@CIT0008]--[@CIT0020] Additionally, most previous studies focused on adult pregnancy. There has not yet been a study in adolescent pregnancy, which is highly prevalent worldwide.

Adolescence is the transitional stage from childhood to adulthood that occurs between ages 10 and 19. Adolescents are generally divided into sub-stage based on growth and development as early (10--13 years), middle (14--17 years), and late (18 years onwards). The majority of adolescents in low- and middle-income countries get married at the age of 18 or 19 years.[@CIT0021],[@CIT0022] About 15 million adolescents give birth each year, roughly 11% of all births worldwide.[@CIT0023] Adolescent pregnancy is known to be associated with maternal and neonatal risks. This can be explained by the fact that adolescents are usually not physically or psychologically developed enough for bearing a pregnancy. Consequently, health, social and economic problems occur.[@CIT0024],[@CIT0025] These may be the result of poor birth preparedness, leading to delays in seeking, reaching and obtaining proper and suitable care. Therefore, BPCR is an essential strategy for this group to diminish maternal and neonatal morbidities.

Despite the benefit of BPCR to adolescent pregnancy, no study has been conducted in this group. In Thailand, there is a high rate of adolescent pregnancy. According to Thailand Public Health Statistics, Thailand has the highest rate of adolescent births in Southeast Asia and the second highest in the world.[@CIT0026] A study was, therefore, necessary to determine BPCR among pregnant adolescents in Thailand. Additionally, there have been few reports of BPCR from urban areas. Therefore, questions of this study will fill the gap in research about BPCR status, and associated factors of good BPCR, among pregnant adolescents in an urban area. Aims of this study are to assess the BPCR status, and associated factors for good BPCR, among pregnant adolescents at a tertiary care hospital in urban Thailand. Furthermore, results of this study will contribute information for further management and study in designing a BPCR campaign or innovations to improve maternal and neonatal outcomes.

Materials and Methods {#S0002}
=====================

A cross-sectional study was conducted among adolescent pregnant women attending the antenatal clinic at the Department of Obstetrics and Gynecology, Faculty of Medicine Vajira Hospital, Navamindradhiraj University, Bangkok, Thailand, from September 1st, 2018 to March 31st, 2019. Reasons for choosing a university facility to study included more availability of antenatal educational programs, and timelier obstetric and neonatal care. Ethical clearance was approved by the Institutional Review Board (IRB) of the Faculty of Medicine Vajira Hospital, Navamindradhiraj University. Formal permission letters were secured from all respective local administrators. Additionally, this study was conducted in accordance with the Declaration of Helsinki.

The study population consisted entirely of antenatal adolescent pregnant women (age 10--19 years) who planned to give birth at the Department of Obstetrics & Gynecology, Faculty of Medicine Vajira Hospital. Inclusion criteria were low-risk pregnant adolescent Thai nationals who could read and communicate in Thai. Exclusion criteria were having maternal and fetal complications at the date of interview.

The sample size was calculated by using data from a pilot study which found that the prevalence of BPCR among pregnant adolescents was estimated at 73%. The level of confidence of 95% and permission margin of error of 7.5% were applied to determine the difference between groups. Adding 10% for incomplete data, a total of 134 participants were included in this study by computerized simple random sampling technique. A research assistant would interview the participant following randomization after obtaining written informed consent.

All the study subjects and their parents or legal guardians were informed about all the relevant aspects of the study, including its aim, interview procedures, anticipated benefits and potential hazards at an antenatal clinic by a research assistant. Confidentiality of the data was strictly maintained. Their right to refuse to participate in the study at any time was also assured. All participants and their parents or legal guardians had to assent to the study process. Parents or legal guardians provided permission and gave consent on their behalf since none of the participants could give consent because they were under the legal age of consent for research.

The eligible participants were interviewed by a well-trained research assistant at the first antenatal visit. They did not do the questionnaire themselves in order to avoid misunderstanding in questions. The next antenatal visit would be arranged according to standard recommendations. The interview process took about 15--20 mins for each participant, using a structured questionnaire which included demographic data, place of residence, average distance from the hospital, parity, gestational age at initial antenatal care, number of antenatal visits and individual level BPCR practices. The BPCR index was adapted from monitoring BPCR tools for maternal and newborn health, Johns Hopkins Program for International Education in Gynecology and Obstetrics (JHPIEGO).[@CIT0005],[@CIT0006] Most previous studies of BPCR used the BPCR tool of JHPIEGO.[@CIT0003] The BPCR questionnaire was translated into Thai by different experts to ensure consistency and back-translated to English. The individual-level BPCR index consisted of knowledge of danger signs during pregnancy, labor and childbirth, in the postpartum period, and in the newborn, plan to attend at least 4 antenatal care visits with a skilled provider, attend first antenatal care sessions with a skilled provider during first trimester, plan to give birth with a skilled provider, plan to save money for a childbirth, and plan to identify a mode of transport to the place of delivery. The participants who fulfilled at least four of the criteria on the BPCR index were considered as "well prepared" and the rest of them were "less prepared".[@CIT0005],[@CIT0006],[@CIT0013]

The primary outcome of this study was the proportion of good BPCR in adolescent pregnant women attending ANC clinic. The secondary outcomes were associated factors for good BPCR. The data were analyzed by statistician using SPSS version 22 (IBM Corp., Armonk, NY, USA).[@CIT0027] Chi-squared test was used for categorical data analysis to determine BPCR status and associated factor for BPCR. P-value of less than 0.05 was considered statistically significant.

Result {#S0003}
======

A total of 134 adolescent pregnant women were included in this study. [Table 1](#T0001){ref-type="table"} shows 105 (78.4%) adolescent pregnancies were well prepared by fulfilling at least four indicators of BPCR and the remaining 29 (21.6%) of them were less well prepared.Table 1BPCR and BPCR Indexes Among Antenatal Adolescent MothersVariables\*NumberPercentageBPCR status Well prepared (≥ 4 BPCR indicators)10578.4 Poorly prepared (\< 4 BPCR indicators)2921.6BPCR indicators 1. Knew about danger sign during pregnancy (all 3 signs)2619.4  Severe vaginal bleeding9268.7  Swollen hands/face6649.3  Blurred vision7052.5 2. Knew about danger sign during labor and childbirth (all 4 signs)3929.1  Severe vaginal bleeding8865.7  Prolonged labor (\>12 hrs)6548.5  Convulsion4029.9  Retained placenta4029.9 3. Knew about danger sign during postpartum (all 3 signs)2014.9  Severe vaginal bleeding10477.6  Foul smelling vaginal discharge9268.7  Prolonged fever (\> 24 hrs)6145.5 4. Knew about danger signs in the newborn (all 4 signs)1813.4  Convulsion/spasms/rigidity8865.7  Difficult/fast breathing8764.9  Very small baby9570.9  Lethargy/unconscious8865.7 5. Plan to attend at least 4 ANC visits with a skilled provider11485.1 6. Attending first ANC with a skilled provider during the first trimester7757.5 7. Plan to give birth with a skilled provider12492.5 8. Plan to save money for a childbirth5742.5 9. Plan to identify a mode of transport to the place of childbirth12291.0[^1]

For BPCR danger signs, 19.4% knew all danger signs during pregnancy, 29.1% knew all danger signs during labor and childbirth, 14.9% knew all danger signs during postpartum period, and 13.4% knew all danger signs in the newborn. The most mentioned danger sign was severe vaginal bleeding during the postpartum period (77.6%) and the least mentioned danger sign was convulsion and retained placenta during labor and childbirth (29.9%). The participants were able to mention neonatal danger signs more than obstetric danger signs. None of the participants knew ≥12 danger signs, 43.3% knew ≥8 danger signs, and 60.4% knew ≥4 danger signs.

Regarding birth preparedness, 85.1% of participants planned to attend at least four antenatal care sessions with a skilled provider, 57.5% attended first antenatal care visit with a skilled provider during the first trimester, 92.5% planned to give birth with a skilled provider, 42.5% planned to save money for a childbirth, and 91.0% planned to identify a mode of transport to the place of delivery. Therefore, the most mentioned BPCR indicator was planning to give birth with a skilled provider, and the least mentioned BPCR indicator was planning to save money for a childbirth ([Table 1](#T0001){ref-type="table"}).

Socio-demographic characteristics of all 134 participants are shown in [Table 2](#T0002){ref-type="table"}. The baseline characteristics revealed that the majority were 18--19 years old (51.5%), had normal BMI (71.6%), were married (52.2%), had an elementary and secondary school education (84.3%), had income \<10,000 THB (64.9%), had a nuclear family (55.2%), lived in an urban area (88.8%), and average distance from the hospital was ≤2 hrs (59.7%). The obstetric characteristics showed that the majority were primipara (92.5%), had gestational age at first ANC \> 12 weeks (63.4%) and number of ANC \< 4 (64.9%). For those who were married, their husbands had mostly elementary or secondary school education (87.3%) and were employed (77.6%). The association between baseline characteristics with good BPCR status showed that only the number of ANC ≥ 4 was significantly associated with well-prepared BPCR (odds ratio 3.20, 95% CI 1.13--9.05, *p* = 0.023).Table 2Demographic Characteristics of Adolescent Mothers and Association with BPCRCharacteristicTotal (n=134)BPCR StatusOR (95% CI)P-valueWell Prepared (n=105)Poorly Prepared (n=29)Age 10--140001.179 (0.518, 2.684)0.695 15--1765(48.5)50(47.6)15(51.7) 18--1969(51.5)55(52.4)14(48.3)Body Mass Index Normal96(71.6)77(73.3)19(65.5)0.691 (0.287, 1.665)0.408 Overweight/Obese38(28.4)28(26.7)10(34.5)Marital Status Single64(47.8)50(47.6)14(48.3)1.027(0.451, 2.338)0.950 Married70(52.2)55(52.4)15(51.7)Educational Status Elementary and Secondary School113(84.3)88(83.8)25(86.2)1.207(0.372, 3.915)0.753 Diploma and bachelor's degree21(15.7)17(16.2)4(13.8)Occupation Unemployed57(42.5)45(42.9)12(41.4)0.941 (0.409, 2.167)0.887 Employed77(57.5)60(57.1)17(58.6)Income (THB) \<10,00087(64.9)65(61.9)22(75.9)1.934 (0.758, 4.938)0.163 ≥10,00047(35.1)40(38.1)7(24.1)Type of Family Nuclear family74(55.2)56(53.3)18(62.1)1.432 (0.617, 3.325)0.402 Extended Family60(44.8)49(46.7)11(37.9)Place of Residence Urban119(88.8)96(91.4)23(79.3)0.359 (0.116, 1.111)0.067 Rural15(11.2)9(8.6)6(20.7)Average Distance from the Hospital ≤2 hrs80(59.7)63(60.0)17(58.6)0.944 (0.409, 2.178)0.893 \>2 hrs54(40.3)42(40.0)12(41.4)Parity (P) Primiparity124(92.5)97(92.4)27(93.1)1.113(0.223, 5.554)0.896 Multiparity10(7.5)8(81.8)2(6.9)Gestational Age at 1st ANC ≤12 weeks49(36.6)41(39.0)8(27.6)0.595 (0.241, 1.468)0.257 \>12 weeks85(63.4)64(61.0)21(72.4)Number of ANC \<487(64.9)63(60.0)24(82.8)3.200 (1.131, 9.050)0.023 ≥447(35.1)42(40.0)5(17.2)Educational Status of Husband Elementary or Secondary School117(87.3)90(85.7)27(93.1)2.250 (0.484, 10.462)0.290 Diploma or Bachelor's Db362egree17(12.7)15(14.3)2(6.9)Husband's Occupation Unemployed30(22.4)21(20.0)9(31.0)1.800 (0.717, 4.520)0.207 Employed104(77.6)84(80.0)20(69.0)[^2][^3]

Discussion {#S0004}
==========

This cross-sectional study in an urban tertiary care hospital revealed that there were many adolescent pregnant women with good BPCR (78.4%). This result is consistent with the same setting in India (71.5%)[@CIT0016] and Thailand (78.6%),[@CIT0017] in which most participants were adults. However, the level of BPCR in the present study is far higher compared with most previous reports in rural settings. They were 58.2% in Tanzania,[@CIT0010] 17% in Southern Ethiopia,[@CIT0011] and 35.85% in India.[@CIT0013] Additionally, even a study from a tertiary care hospital in rural India found a low BPCR index (55.83%).[@CIT0028] This finding suggests that pregnant women who live in urban areas have better birth preparedness than those who live in rural areas. This confirms previous reports that well-prepared pregnant women tended to live in urban areas compared to those who were less prepared.[@CIT0009],[@CIT0011],[@CIT0029]

When considering awareness of danger signs, this study found the percentage of adolescent pregnant women who mentioned all danger signs during pregnancy, labor, postpartum and in the newborn were 19.4%, 29.1%, 14.9%, and 13.4%, respectively. Similar findings were observed by most previous studies among adult pregnant women. Awareness of danger signs was 23.6% in Tanzania,[@CIT0010] 4.7% in Kenya,[@CIT0012] 28.03% in India,[@CIT0013] and 23.2% in Ethiopia.[@CIT0014] This indicates that most pregnant women have insufficient awareness to identify danger signs, despite the fact that recognition of danger signs has an effect on timely access to health-care facilities. Failure to recognize danger signs leads to delayed decisions to seek proper obstetric and newborn care. There is strong evidence that awareness of danger signs was significantly associated with good BPCR.[@CIT0015] Hence, providing danger signs knowledge for pregnant women should be included in the first health education program during the antenatal period. However, knowing the danger signs does not ensure that pregnant women will have the abilities to recognize and judge the severity of problems. Therefore, health-care personnel should also inform all pregnant women to be aware of the importance and progression of danger signs, along with going to the hospital as soon as problems occur.

Regarding other BPCR indicators, the most mentioned indicator was planning to give birth with a skilled provider (92.5%). This finding is consistent with most previous studies. It is 98.14--99.54% in India,[@CIT0013],[@CIT0028] 86.8% in a prior report from Thailand,[@CIT0017] and 77.8% in Ethiopia.[@CIT0018] The high level of awareness about giving birth with a skilled provider could be due to increasingly widespread access to modern obstetric practice leading to awareness of safe births with skilled providers. The second most mentioned BPCR indicator in this study was planning to identify the mode of transport to the place of childbirth (91.0%). However, this is different from most prior reports from rural settings, in which arranging transport to the place of childbirth was much lower. It was 34.1% in Tanzania,[@CIT0010] 10.8% in northwest Ethiopia,[@CIT0014] and 26.7% in Uganda.[@CIT0020] The high proportion of scheduling for transport in this study could be attributed to the traffic congestion in urban areas that results in long journey times even over short distances. Time spent on transportation is an important barrier for seeking and reaching a health-care facility. Therefore, early preparation for transport to a health-care facility in urban areas is essential in reducing the delay in reaching and obtaining suitable care.

It is interesting that a small percentage of adolescent pregnant women in this study were not concerned about saving money for childbirth (42.5%). This matches reports from southern Ethiopia (34.5%),[@CIT0011] northwest Ethiopia (37.5%),[@CIT0014] and Kenya (43.8%).[@CIT0012] Nevertheless, it is different from findings in Tanzania (84.1%),[@CIT0010] north Ethiopia (68.5%),[@CIT0018] and Uganda (67.2%).[@CIT0020] Money is necessary for seeking and reaching medical facilities for appropriate maternal and neonatal care. Individual money-saving plans may be determined by the cost of health-care services, pregnancy complications, transportation expenses, and cost of living.[@CIT0005] In adolescent pregnancy, the reasons that explain low financial preparation are probably low income and receiving financial support from the family.

After analyzing the association between demographic characteristics and BPCR status, this study revealed that only the number of antenatal care visits ≥4 was significantly associated with good BPCR. Adolescent pregnant women who attended ≥4 antenatal visits were 3.2 times better prepared than those who attended less antenatal visits. This finding is consistent with results from Tanzania and Northwest Ethiopia. They found that pregnant women who attended ≥4 antenatal visits were 1.73--76.91 times better prepared.[@CIT0010],[@CIT0014] Adequate antenatal care provides important and reliable information about pregnancy which leads to good BPCR and good pregnancy outcomes. However, there may be several barriers to attending optimal antenatal visits among adolescents which are different from adults, including low education, incomplete graduation, psychosocial unreadiness, unplanned pregnancy, late antenatal care, and family influences.

The results of this study have implications for institutions to improve BPCR programs for adolescent pregnant women, especially knowledge of danger signs. Moreover, eliminating various obstacles to maximize antenatal visits is also important for good BPCR, which requires cooperation from adolescents themselves, family, and health-care personnel. In addition, health-care personnel must develop specific BPCR programs that are different from those for adult pregnancy. This study may be generalizable to family and community to help adolescent mothers to better prepare. Further study in multiple centers with larger population would be valuable for exploring more associated factors for successful BPCR and developing specific BPCR programs for adolescent pregnant women. Suggestions for future research of BPCR should be extended to a comparative study in unmarried and married adolescents. Moreover, a comparative study of BPCR between adolescent and adult pregnancy would also be interesting.

Strengths and Limitations {#S0005}
=========================

This study is the first study BPCR status in adolescent mothers. The questionnaire was an adapted version of JHPIEGO and was used by a single skilled and well-trained research assistant. However, there were many limitations to this study. First, it was cross-sectional design, which could not prove the relationship between variables. Second, the answers were self-reported and might be influenced by their families, resulting in a bias. Finally, this was a single study, for which the results could not be generalized to other urban settings.

Conclusion {#S0006}
==========

Adolescent pregnancy is highly prevalent and carries risks of adverse obstetric outcomes. BPCR is an essential strategy to reduce obstetric and neonatal morbidities and mortalities. Adolescent pregnant women in urban areas had mostly good BPCR. The number of antenatal care visits ≥4 was significantly associated with good BPCR.
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[^1]: **Note:** \*Multiple responses.

[^2]: **Note:** Data are presented as number (%).

[^3]: **Abbreviations:** ANC, antenatal care; OR, odds ratio; CI, confidence interval.
